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Spitback emissions means evaporative
emissions resulting from the loss of liqg-
uid fuel that is emitted from a vehicle
during a fueling operation.

Useful life means:

(1) For light-duty vehicles, and for
light light-duty trucks not subject to
the Tier 0 standards of §86.094-9(a), in-
termediate useful life and/or full useful
life. Intermediate useful life is a period
of use of 5 years or 50,000 miles, which-
ever occurs first. Full useful life is a
period of use of 10 years or 100,000
miles, whichever occurs first, except as
otherwise noted in §86.094-9. The useful
life of evaporative emission control
systems on the portion of these vehi-
cles subject to the evaporative emis-
sion test requirements of §86.130-96 is
defined as a period of use of 10 years or
100,000 miles, whichever occurs first.

(2) For light light-duty trucks sub-
ject to the Tier 0 standards of §86.094—
9(a), and for heavy light-duty truck en-
gine families, intermediate and/or full
useful life. Intermediate useful life is a
period of use of 5 years or 50,000 miles,
whichever occurs first. Full useful life
is a period of use of 11 years or 120,000
miles, whichever occurs first. The use-
ful life of evaporative emission control
systems on the portion of these vehi-
cles subject to the evaporative emis-
sion test requirements of §86.130-96 is
also defined as a period of 11 years or
120,000 miles, whichever occurs first.

(3) For an Otto-cycle heavy-duty en-
gine family, a period of use of 8 years
or 110,000 miles, whichever occurs first,
except for the portion of evaporative
emission control systems subject to
the evaporative emission test require-
ments of §86.1230-96, for which the ap-
plicable period of use is 10 years or
110,000 miles, whichever occurs first.

(4) For a diesel heavy-duty engine
family:

(i) For light heavy-duty diesel en-
gines, period of use of 8 years or 110,000
miles, whichever occurs first.

(ii) For medium heavy-duty diesel
engines, a period of use of 8 years or
185,000 miles, whichever occurs first.

(iii) For heavy heavy-duty diesel en-
gines, a period of use of 8 years or
290,000 miles, whichever occurs first,
except as provided in paragraph (4)(iv)
of this definition.
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(iv) For heavy heavy-duty diesel en-
gines used in urban buses, for the par-
ticulate standard, a period of use of 10
years or 290,000 miles, whichever occurs
first.

(5) As an option for both light-duty
trucks under certain conditions and
heavy-duty engine families, an alter-
native useful life period assigned by
the Administrator under the provisions
of §86.094-21(f).

(6) The useful-life period for purposes
of the emissions defect warranty and
emissions performance warranty shall
be a period of 5 years/50,000 miles,
whichever occurs first, for light-duty
trucks, Otto-cycle heavy-duty engines
and light heavy-duty diesel engines.
For all other heavy-duty diesel engines
the aforementioned period is 5 years/
100,000 miles, whichever occurs first.
However, in no case may this period be
less than the manufacturer’s basic me-
chanical warranty period for the en-
gine family.

[68 FR 16020, Mar. 24, 1993, as amended at 58
FR 58417, Nov. 1, 1993]

§86.096-3 Abbreviations.

(a) The abbreviations in §86.094-3
continue to apply. The abbreviation in
this section applies beginning with the
1996 model year.

(b) The abbreviation in this section
applies to this subpart and to subpart O
of this part, and has the following
meaning:

CST—Certification Short Test
[68 FR 58417, Nov. 1, 1993]

§86.096-24 Test vehicles and engines.

(a) General. This paragraph applies to
the grouping of vehicles or engines into
families.

(1) The vehicles or engines covered by
an application for certification will be
divided into groupings of engines which
are expected to have similar emission
characteristics throughout their useful
life. Each group of engines with similar
emission characteristics is defined as a
separate engine family.

(2) To be classed in the same engine
family, engines must be identical in all
the respects listed in paragraphs (a)(2)
(i) through (x) of this section.

(i) The cylinder bore center-to-center
dimensions.
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(i1)—(iii) [Reserved]

(iv) The cylinder block configuration
(air-cooled or water-cooled: IL-6, 90
deg., V-8, and so forth).

(v) The location of the intake and ex-
haust valves (or ports).

(vi) The method of air aspiration.

(vii) The combustion cycle.

(viii) Catalytic converter character-
istics.

(ix) Thermal reactor characteristics.

(x) Type of air inlet cooler (for exam-
ple, intercoolers and after-coolers) for
diesel heavy-duty engines.

(3)(i) Engines identical in all the re-
spects listed in paragraph (a)(2) of this
section may be further divided into dif-
ferent engine families if the Adminis-
trator determines that they may be ex-
pected to have different emission char-
acteristics. This determination will be
based upon a consideration of the fea-
tures of each engine listed in para-
graphs (a)(3)(i) (A) through (G) of this
section.

(A) The bore and stroke.

(B) The surface-to-volume ratio of
the nominally dimensioned cylinder at
the top dead center positions.

(C) The intake manifold induction
port sizes and configuration.

(D) The exhaust manifold port size
and configuration.

(E) The intake and exhaust valve
sizes.

(F') The fuel system.

(G) The camshaft timing and ignition
or injection timing characteristics.

(ii) Light-duty trucks and heavy-
duty engines produced in different
model years and distinguishable in the
respects listed in paragraph (a)(2) of
this section are treated as belonging to
a single engine family if the Adminis-
trator requires it, after determining
that the engines may be expected to
have similar emission deterioration
characteristics.

(4) Where engines are of a type which
cannot be divided into engine families
based upon the criteria listed in para-
graphs (a)(2) and (3) of this section, the
Administrator establishes families for
those engines based upon those fea-
tures most related to their emission
characteristics. Engines that are eligi-
ble to be included in the same engine
family based on the criteria in para-
graphs (a)(2) and (a)(3)(i) of this section
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may be further divided into different
engine families if the manufacturer de-
termines that they may be expected to
have different emission characteristics.
This determination will be based upon
a consideration of the features of each
engine listed in paragraphs (a)(4) (i)
through (iii) of this section.

(i) The dimension from the center
line of the crankshaft to the center
line of the camshaft.

(ii) The dimension from the center
line of the crankshaft to the top of the
cylinder block head face.

(iii) The size of the intake and ex-
haust valves (or ports).

(5)—(11) [Reserved]

(12) Those vehicles covered by an ap-
plication for certification which are
equipped with gasoline-fueled or meth-
anol-fueled heavy-duty engines will be
divided into groupings of vehicles on
the basis of physical features which are
expected to affect evaporative emis-
sions. Each group of vehicles with simi-
lar features must be defined as a sepa-
rate evaporative emission family.

(13) For gasoline-fueled or methanol-
fueled heavy-duty vehicles to be classi-
fied in the same evaporative emission
family, vehicles must be identical with
respect to the items listed in para-
graphs (a)(13) (i) and (ii) of this section.

(i) Method of fuel/air metering (that
is, carburetion versus fuel injection).

(ii) Carburetor bowl fuel volume,
within a 10 cc range.

(14) For vehicles equipped with gaso-
line-fueled or methanol-fueled heavy-
duty engines to be classified in the
same evaporative emission control sys-
tem, vehicles must be identical with
respect to the items listed in para-
graphs (a)(14) (i) through (ix) of this
section.

(i) Method of vapor storage.

(ii)—(iii) [Reserved] .

(iv) Vapor storage working capacity,
within a 20g range.

(v) Number of storage devices.

(vi) Method of purging stored vapors.

(vii) [Reserved]

(viii) Liquid fuel hose material.

(ix) Vapor storage material.

(15) Where vehicles equipped with
gasoline-fueled or methanol-fueled
heavy-duty engines are types which
cannot be divided into evaporative
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emission family-control system com-
binations based on the criteria listed
above, the Administrator establishes
evaporative emission family-control
system combinations for those vehicles
based on features most related to their
evaporative emission characteristics.

(b) Emission data.

(1) [Reserved]

(2) Otto-cycle heavy-duty emission data
engines. This paragraph applies to Otto-
cycle heavy-duty emission data en-
gines.

(i)—(ii) [Reserved]

(iii) The Administrator selects a
maximum of two engines within each
engine family based upon features indi-
cating that they may have the highest
emission levels of the engines in the
engine family in accordance with the
criteria described in paragraphs
(b)(2)(iii) (A) and (B) of this section.

(A) The Administrator selects one
emission data engine first based on the
largest displacement within the engine
family. Then from those within the
largest displacement the Adminis-
trator selects, in the order listed, the
engine with the highest fuel flow at the
speed of maximum rated torque, with
the most advanced spark timing, with
no EGR or lowest EGR flow, and with
no air pump or with the lowest actual
flow air pump.

(B) The Administrator selects one ad-
ditional engine from within each en-
gine family. The engine selected is the
engine expected to exhibit the highest
emissions of those engines remaining
in the engine family. If all engines
within the engine family are similar,
the Administrator may waive the re-
quirements of this paragraph.

(iv) If the engines selected in accord-
ance with paragraph (b)(2)(iii) of this
section do not represent each engine
displacement-exhaust emission control
system combination, then the Adminis-
trator selects one engine of each engine
displacement-exhaust emission control
system combination not represented.

(v) Within an engine family/displace-
ment/control system combination, the
manufacturer may alter any emission
data engine (or other engine including
current or previous model year emis-
sion data engines and development en-
gines provided they meet the emission
data engines’ protocol) to represent
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more than one selection under para-
graph (b)(2)(iii) of this section.

(38) Diesel heavy-duty emission data en-
gines. This paragraph applies to diesel-
cycle heavy-duty emission data en-
gines.

(i) Engines will be chosen to be run
for emission data based upon engine
family groupings. Within each engine
family, the requirements of paragraphs
(b)(3) (i) through (iv) of this section
must be met.

(ii) Engines of each engine family
will be divided into groups based upon
their exhaust emission control sys-
tems. One engine of each engine system
combination must be run for smoke
emission data and gaseous emission
data. Either the complete gaseous
emission test or the complete smoke
test may be conducted first. Within
each combination, the engine that fea-
tures the highest fuel feed per stroke,
primarily at the speed of maximum
rated torque and secondarily at rated
speed, will usually be selected. If there
are military engines with higher fuel
rates than other engines in the same
engine system combinations, then one
military engine is also selected. The
engine with the highest fuel feed per
stroke is usually the one selected.

(iii) The Administrator may select a
maximum of one additional engine
within each engine-system combina-
tion based upon features indicating
that it may have the highest emission
levels of the engines of that combina-
tion. In selecting this engine, the Ad-
ministrator will consider such features
as the injection system, fuel system,
compression ratio, rated speed, rated
horsepower, peak torque speed, and
peak torque.

(iv) Within an engine family control
system combination, the manufacturer
may alter any emission data engine (or
other engine including current or pre-
vious model year emission data engines
and development engines provided they
meet the emission data engines’ pro-
tocol) to represent more than one se-
lection under paragraphs (b)(3) (ii) and
(iii) of this section.

(c) Durability data.

(1)-(2) [Reserved]

(3) Heavy-duty engines. This para-
graph applies to engines, subsystems,
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or components used to establish ex-
haust emission deterioration factors
for heavy-duty engines.

(i) The manufacturer must select the
engines, subsystems, or components to
be used to determine exhaust emission
deterioration factors for each engine-
family control system combination.
Whether engines, subsystems, or com-
ponents are used, they must be selected
so that their emission deterioration
characteristics may be expected to rep-
resent those of in-use engines, based on
good engineering judgment.

(ii) [Reserved]

(d) [Reserved]

(e)(1) [Reserved]

(2) Any manufacturer may request to
certify engine families with combined
total sales of fewer than 10,000 light-
duty vehicles, light-duty trucks,
heavy-duty vehicles, and heavy-duty
engines utilizing the procedures con-
tained in §86.094-14 for emission data
vehicle selection and determination of
deterioration factors. The deteriora-
tion factors are applied only to entire
engine families.

(f) [Reserved]

[68 FR 58417, Nov. 1, 1993, as amended at 75
FR 22979, Apr. 30, 2010; 79 FR 23691, Apr. 28,
2014]

§86.098-2 Definitions.

The definitions of §86.096-2 continue
to apply to 1996 and later model year
vehicles. The definitions listed in this
section apply beginning with the 1998
model year.

Dispensed fuel temperature means the
temperature (deg.F or deg.C may be
used) of the fuel being dispensed into
the tank of the test vehicle during a re-
fueling test.

Evaporative/refueling emission control
system means a unique combination
within an evaporative/refueling family
of canister adsorptive material, purge
system configuration, purge strategy,
and other parameters determined by
the Administrator to affect evapo-
rative and refueling emission control
system durability or deterioration fac-
tors.

Evaporative/refueling emission family
means the basic classification unit of a
manufacturers’ product line used for
the purpose of evaporative and refuel-
ing emissions test fleet selection and
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determined in accordance with §86.098—
24.

Fired liquid level gauge means a type
of liquid level gauge used on liquefied
petroleum gas-fueled vehicles which
uses a relatively small positive shutoff
valve and is designed to indicate when
the liquid level in the fuel tank being
filled reaches the proper fill level. The
venting of fuel vapor and/or liquid fuel
to the atmosphere during the refueling
event is generally associated with the
use of the fixed liquid level gauge.

Integrated refueling emission control
system means a system where vapors re-
sulting from refueling are stored in a
common vapor storage unit(s) with
other evaporative emissions of the ve-
hicle and are purged through a com-
mon purge system.

Non-integrated refueling emission con-
trol system means a system where fuel
vapors from refueling are stored in a
vapor storage unit assigned solely to
the function of storing refueling va-
pors.

Refueling emissions means evaporative
emissions that emanate from a motor
vehicle fuel tank(s) during a refueling
operation.

Refueling emissions canister(s) means
any vapor storage unit(s) that is ex-
posed to the vapors generated during
refueling.

Resting losses means evaporative
emissions that may occur continu-
ously, that are not diurnal emissions,
hot soak emissions, refueling emis-
sions, running losses, or spitback emis-
sions.

Useful life means:

(1) For light-duty vehicles, and for
light light-duty trucks not subject to
the Tier 0 standards of §86.094-9(a), in-
termediate useful life and/or full useful
life. Intermediate useful life is a period
of use of 5 years or 50,000 miles, which-
ever occurs first. Full useful life is a
period of use of 10 years or 100,000
miles, whichever occurs first, except as
otherwise noted in §86.094-9. The useful
life of evaporative and/or refueling
emission control systems on the por-
tion of these vehicles subject to the
evaporative emission test requirements
of §86.130-96, and/or the refueling emis-
sion test requirements of §86.151-98, is
defined as a period of use of 10 years or
100,000 miles, whichever occurs first.
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